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2. Answer all questions. 
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superintendent. 
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Biology 

 

Question 1 (52) 

 

(a) All living things are made of cells. 

The diagram is of an animal cell.  

 (i) Name the part labelled X. ____________________________ 

 (ii) Name one substance that is able to pass through the membrane of an animal cell. 

____________________________________________________________________ 

 

(b)  Plant cells are grouped into tissues. 

 (i) Name one example of a plant tissue. ______________________________________ 

 (ii) State the function of the plant tissue you have named. _________________________ 

  ____________________________________________________________________ 

 

(c)  In germinating seeds, the radicle always grows downwards, as in the diagrams. 

 (i) What name is given to this growth response? ________________________________ 

 (ii) What is the advantage to the plant of the radicle always growing downwards? 

  ____________________________________________________________________ 

 

(d)  The diagram shows the 28 days of the 

human female menstrual cycle. 

 (i) What is meant by the fertile period of the 

menstrual cycle? _______________________ 

  _____________________________________ 

  _____________________________________ 

 (ii) During what range of days (between 1 and 28) is 

menstruation most likely to occur? _____________ 
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(e)  Mammals, including humans, use some of the energy they release from food to keep 

their bodies at a higher temperature than that of their surroundings. 

 (i) What is the normal temperature of the adult human body? (Give your answer in °C.) 

____________________________________________________________________ 

 (ii) What is the name of the process by which mammals release energy from food? 

  ____________________________________________________________________ 

 

(f)  During gaseous exchange in the lungs, gas X leaves the 

blood vessel and enters the alveolus. At the same time, 

gas Y leaves the alveolus and enters the blood vessel. 

 (i) Name gas Y. ___________________________________ 

 (ii) Name the type of blood vessel shown in the diagram. 

  ______________________________________________  

 

(g)  The skin is an excretory organ, and is the largest organ in the human body. 

  Name two substances excreted by the skin. 

  1. __________________________________________________________________ 

  2. __________________________________________________________________ 

 

(h) The diagram shows chromosomes in 

the nucleus of a cell taken from the 

lining inside a person’s mouth. 

 (i) How many different pairs of 

chromosomes are usually found in the 

nucleus of a human cell? __________ 

 (ii) What name is given to the parts of 

chromosomes that control inheritable 

characteristics? _________________ 

 (iii) Name one human inheritable characteristic. _________________________________ 

 (iv) Name the two substances from which chromosomes are made. 

1. __________________________________________________________________ 

2. __________________________________________________________________ 

  

(7 × 6 + 1 × 10) 
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Question 2 (39) 

 

(a)  Many foods that we eat contain a lot of starch, which is a form of carbohydrate. (6) 

  Name two other forms of carbohydrate that are important in a balanced diet. 

  1. __________________________________________________________________ 

  2. __________________________________________________________________ 

 

(b)  When we eat starchy foods, the starch must be broken down in our digestive systems 

using enzymes. (18) 

 (i) Why do we need to eat starchy foods? 

___________________________________ 

  ___________________________________ 

  ___________________________________ 

  ___________________________________ 

 (ii) What is an enzyme? 

  ___________________________________ 

  ___________________________________ 

  ___________________________________ 

  ___________________________________ 

 (iii) Name the enzyme which begins to break 

down starch in our digestive systems. 

  ___________________________________ 

 (iv) Name the product of the breakdown of 

starch by this enzyme. 

  ___________________________________ 

 (v) Name two parts of our digestive system where the breakdown of starch takes place. 

  1. __________________________________________________________________ 

  2. __________________________________________________________________ 
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(c)  Starch is produced as a result of photosynthesis in a plant. (15) 

  The diagram shows one of the steps involved in 

testing a leaf for the presence of starch. 

  The purpose of this step is to remove chlorophyll 

from the leaf. 

 (i) Why is it necessary to remove the chlorophyll from 

the leaf? __________________________________ 

  __________________________________________ 

  __________________________________________ 

 (ii) Name liquid X. _____________________________ 

 (iii) Give a detailed description of the next steps that the 

student would take when testing the leaf for the 

presence of starch. Include in your description an 

account of how the student would know that there was starch present in the leaf. 

  ____________________________________________________________________ 

  ____________________________________________________________________ 

  ____________________________________________________________________ 

  ____________________________________________________________________ 

  ____________________________________________________________________ 

  ____________________________________________________________________ 

  ____________________________________________________________________ 

  ____________________________________________________________________ 

  ____________________________________________________________________ 

  ____________________________________________________________________ 

  ____________________________________________________________________ 

  ____________________________________________________________________ 
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Question 3 (39) 

 

(a)  The photograph is of beehives in the middle of an 

apple orchard. Apple trees help bees and bees help 

apple trees. (12) 

 (i) What is the name for this sort of relationship 

between two species? 

  ________________________________________ 

 (ii) How do apple trees help bees? 

________________________________________

____________________________________________________________________  

  ____________________________________________________________________ 

 (iii) How do bees help apple trees? ___________________________________________ 

  ____________________________________________________________________ 

  ____________________________________________________________________ 

 (iv) What effect might the decline in bee numbers have on the number of apples 

produced in orchards? Explain your answer. 

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________ 

 

(b)  The diagrams are of the human eye, as seen under different conditions of light 

intensity. (9) 

 (i) Name the part of the eye labelled C. ________________ 

 (ii) Which diagram (A or B) shows how the eye would 

appear under a low level of light intensity? ___________ 

  Explain your answer. ____________________________ 

  ______________________________________________ 

  ______________________________________________ 

  ______________________________________________ 
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(c)  The diagram shows the bones in a human leg. (18) 

 (i) Name the bones labelled X and Y.  

  X __________________________________________ 

  Y __________________________________________ 

 (ii) In the diagram, label the location of a ball and socket 

joint with the letter B. 

 (iii) In the diagram, label with the letter A the arrow which 

shows the direction in which blood flows through 

arteries in the human leg. 

 (iv) Describe two differences between the physical structure 

of arteries and the physical structure of veins. Drawing a 

labelled diagram may help your answer. 

  ____________________________________________ 

  ____________________________________________________________________ 

  ____________________________________________________________________ 

  ____________________________________________________________________ 

  ____________________________________________________________________ 

  ____________________________________________________________________ 

  ____________________________________________________________________ 

  ____________________________________________________________________ 
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Chemistry 

 

Question 4 (52) 

 

 (a)  Natural gas is used as a fuel in many Irish homes. 

 (i) Name the hydrocarbon compound that is the main 

component of natural gas. 

  ________________________________________ 

 (ii) When natural gas is burned completely, carbon 

dioxide and one other compound are formed. 

  Name the other compound. ______________________________________________ 

 

(b) The balanced chemical equation for the preparation of oxygen in the laboratory is as 

follows:   2H2O2 → 2H2O + O2 

 (i) Explain the meaning of the large number “2” at the start of “2H2O2”. 

  ____________________________________________________________________ 

  ____________________________________________________________________ 

 (ii) Explain the meaning of the small number “2” at the end of “2H2O2”. 

  ____________________________________________________________________ 

  ____________________________________________________________________ 

 

 (c) 20 cm3 of air is drawn into a syringe. The tip is covered, as in 

the diagram, and the piston is pushed in to the 10 cm3 mark. 

 (i) What property of gases is being demonstrated here? 

_________________________________________________ 

 (ii) Explain why the piston could not be pushed in if the syringe 

had been filled with water instead of air. ___________________________________ 

  ____________________________________________________________________ 

 

(d)  Iron nails rust easily. 

  Name two methods of rust prevention. 

  1. ____________________________________________ 

  2. ____________________________________________ 
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(e) Write a balanced chemical equation for the reaction between hydrochloric acid (HCl) 

and calcium carbonate (CaCO3). 

  ____________________________________________________________________ 

 

(f)  Magnesium ribbon burns in air to produce an 

intense white light. The compound 

magnesium oxide is formed in the reaction. 

 (i) What type of bonding is present in magnesium 

oxide? _______________________________ 

 (ii) What colour does moist litmus paper turn in the presence of magnesium oxide? 

  ____________________________________________________________________ 

 

(g) (i) Name the gas produced when zinc is placed in a solution of 

hydrochloric acid. ___________________________________ 

 (ii) Name one metal which is less reactive than zinc when placed 

in hydrochloric acid. _________________________________ 

 

(h)  A science student set up the equipment shown in the diagram to 

carry out a titration of an acid against a base. 

 (i) What name is given to the reaction between an acid and a base? 

___________________________________________________ 

 (ii) Name the two products generally formed in the reaction between 

an acid and a base. 

  1. _________________________________________________ 

  2. _________________________________________________ 

 (iii) Examine the diagram and state one experimental error which the 

student has made. 

  ___________________________________________________ 

  ___________________________________________________ 

 

 

 
  

(7 × 6 + 1 × 10) 
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Question 5 (39) 

 

(a)  From 2015, many domestic consumers will have to pay for the supply and treatment 

of water. A number of processes are needed so that domestic water is suitable for 

household uses. 

  The diagram below shows some of the processes involved in water treatment. (24)  

 (i) Name the first process in water 

treatment, labelled A. 

 _______________________________

_______________________________ 

  Name one item that might be removed 

from the water during process A. 

 _______________________________

_______________________________ 

 (ii) Explain why water is taken from the 

top of the container labelled B. 

_______________________________ 

  _______________________________ 

  _______________________________ 

 (iii) Why, during process C, is the water passed through a filtration bed? 

  ____________________________________________________________________ 

 (iv) During process D micro-organisms in the water are killed when a certain chemical is 

added. Name the chemical. ______________________________________________ 

 (v) Name the final process in water treatment, labelled E. 

  ____________________________________________________________________ 

 (vi) Explain why it is important that the water supplied to our homes is treated. 

  ____________________________________________________________________ 

  ____________________________________________________________________ 

  ____________________________________________________________________ 

 (vii) A lot of the water treated for domestic use is lost due to leaking pipes. Explain why 

water pipes may get damaged during very cold winters. 

  ____________________________________________________________________ 

  ____________________________________________________________________ 

  ____________________________________________________________________ 
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(b)  Many people living in limestone areas in Ireland have hard water. (6) 

 (i) Name a metal ion that causes water to be hard. ______________________________ 

 (ii) Describe one way to remove the hardness from water. 

  ____________________________________________________________________ 

  ____________________________________________________________________ 

 

(c)  Water may be decomposed into its elements by 

means of electrolysis, as in the diagram.  (9) 

 (i) Name the gas labelled X. ____________________ 

 (ii) The electrodes must be made from a material 

which will not react with the water during the 

electrolysis. 

  Name a material from which the electrodes might 

be made. _________________________________ 

 (iii) A chemical must be added to the water so that 

electrolysis can take place. 

  Name a chemical suitable for this purpose. 

_________________________________________ 
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Question 6 (39) 

 

(a)  The element sodium is given the chemical symbol Na and can be found in the 

Periodic Table on page 79 of the Formulae and Tables booklet. (15) 

 (i) Sodium is in Group 1 of the Periodic Table. 

  What is the other name given to this group? ________________________________ 

 (ii) Sodium-23 is the most common isotope of sodium. Draw a model of the structure of 

an atom of sodium-23 in the box below. Your labelled diagram should show 

the location of all of the sub-atomic particles in the atom. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(b)  Potassium is also located in Group 1 of the Periodic Table. Many of the chemical 

properties of potassium are similar to those of sodium. (6) 

 (i) Explain why sodium and potassium have many similar chemical properties. 

  ____________________________________________________________________ 

  ____________________________________________________________________ 

 (ii) One chemical property of both sodium and potassium is that they react vigorously in 

water. 

  Complete the following word equation for the reaction between potassium and water. 
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(c)  The pie-chart below shows the composition of gases in the air. (18) 

 

 (i) Name gas A. _________________________________________________________ 

 (ii) Name gas B. _________________________________________________________ 

 (iii) Carbon dioxide is one of the other gases found in air. 

  Describe an experiment to show that carbon dioxide is found in air. Drawing a 

labelled diagram may help your answer. 

  ___________________________________ 

  ___________________________________ 

  ___________________________________ 

  ___________________________________ 

  ___________________________________ 

  ___________________________________ 

  ___________________________________ 

  ___________________________________ 

  ___________________________________ 

  ___________________________________ 

  ___________________________________ 

 (iv) Outline one piece of experimental evidence which shows that air is a mixture, rather 

than a compound. 

  ____________________________________________________________________ 

  ____________________________________________________________________ 

  ____________________________________________________________________ 

  ____________________________________________________________________ 
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Physics 

 

Question 7 (52) 

 

(a)  A rainbow is seen when white light is separated into its colours. 

 (i) Name the process that happens when white light is separated 

into its colours. _____________________________________ 

 (ii) Name a piece of laboratory apparatus which can be used to 

separate white light into its colours. _____________________ 

 

 (b) Does heat have to be added to or removed from solid ice at 0 °C in order to change 

its state to liquid water at the same temperature? Explain your answer. 

  ____________________________________________________________________ 

  ____________________________________________________________________ 

  ____________________________________________________________________ 

 

(c)  The circuit diagram shown includes a battery, a 

light-dependent resistor (LDR) and a buzzer. When a 

student covers the LDR with his hand, the noise from the 

buzzer becomes fainter. Explain why this happens. 

  ____________________________________________________________________ 

  ____________________________________________________________________ 

  ____________________________________________________________________ 

 

(d)  A cylindrical block of wood has radius 2 cm, height 7 cm and mass 66 g. 

(i) Calculate the volume of the block. 

 (You may need to refer to page 10 of the Formulae and Tables booklet.) 

 

 

 

(ii) Calculate the density of the wood. 
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(e) Cracks may appear in the surface of a road on a very 

hot and sunny day.  

 (i) Explain why this happens. 

  ____________________________________________ 

  ____________________________________________ 

 (ii) How does heat travel from the Sun to the Earth? _____________________________ 

 

(f)  A metre stick, suspended from its mid-point, has a weight of 1.8 N hanging from the 

20 cm mark. Calculate where a student must hang a weight of 2.7 N so that the metre 

stick will be balanced horizontally. 

 

 

 

 

 

 

 

 

(g)  At sea-level, an egg will be fully cooked when placed in boiling water 

for three minutes. At higher altitudes, an egg needs to be in boiling water 

for six minutes before it is fully cooked. Explain this phenomenon. 

  ____________________________________________________________________ 

  ____________________________________________________________________ 

 

(h)  France produces most of its electricity using nuclear sources, such as uranium. 

 (i) Are nuclear energy sources considered to be 

renewable or non-renewable sources of energy? 

_________________________________________ 

  Explain your answer. ________________________ 

_________________________________________ 

  _________________________________________ 

 (ii) State one advantage of producing electricity using nuclear energy sources. 

____________________________________________________________________ 

  ____________________________________________________________________ 

For 
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Question 8 (39) 

 

(a)  Diagram A shows two rays of light hitting a plane mirror. 

  Diagram B shows two rays of light travelling from water into air. 

  Diagram C shows two rays of light hitting a concave lens. 

 (i) Complete the ray diagrams below. (9) 

 

 

 

 

 

 

   

 

 

 

   

 

 

 

 

 

 (ii) Name the process that occurs when rays of light pass from water into air. (3) 

  ____________________________________________________________________ 

 

(b)  In order to conserve energy in our homes we must try to 

prevent heat loss. Double-glazed windows reduce heat 

loss. Explain how they do this. (6) 

  ______________________________________________ 

  ______________________________________________ 

  ______________________________________________ 

  ______________________________________________  
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(c)  The graph shows the speed of a Luas tram as it travels from Stop L to Stop Q. (21) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (i) What is the maximum speed of the tram during its journey? ____________________ 

 (ii) Calculate the distance travelled by the tram between position M and position N. 

 

 

 

 

 

 (iii) Calculate the acceleration of the tram between position N and position O.  

 

 

 

 

 

 (iv) What are the units of acceleration? ________________________________________ 

 (v) Describe the motion of the tram between positions P and Q. 

____________________________________________________________________
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Question 9 (39) 

 

(a)  A student set up the circuit shown to 

investigate the magnetic effect of a 

constant electric current. She varied the 

number of turns of wire in the coil and 

counted how many paper-clips were 

picked up by the metal bar each time. (24) 

  Her results are given in the table below. 

Number of turns of wire in the coil 20 40 60 80 100 

Number of paper-clips picked up 5 11 16 20 26 

 

 (i) Name a suitable material from which the bar and the paper-clips should be made. 

  ____________________________________________________________________ 

 (ii) Name the instrument labelled A in the circuit diagram. ________________________ 

  What does this instrument measure? _______________________________________ 

 (iii) Draw a graph in the grid below of the number of paper-clips picked up versus 

the number of turns of wire in the coil.  
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 (iv) Use your graph to estimate how many paper-clips would be picked up if there were 

30 turns of wire in the coil. ______________________________________________ 

 (v) State one way in which the student might have made sure that this investigation was 

a fair one. ___________________________________________________________ 

  ____________________________________________________________________ 

 

(b)  A battery, such as the one in a mobile phone, uses chemical reactions to make 

electricity and is a source of direct current (d.c.). (9) 

 (i) What is direct current? _________________________________________________ 

  ____________________________________________________________________ 

 (ii) The other type of electric current is supplied to our homes by electricity suppliers. 

Name this type of electric current. ________________________________________ 

 (iii) What is the main energy conversion that is happening when a mobile phone is being 

recharged? ___________________________________________________________ 

  ____________________________________________________________________ 

 

(c)  The symbol shown on the right is that of a light bulb. 

  In each of the spaces provided, draw two bulbs so that 

they are arranged (i) in series and (ii) in parallel. (6) 

 

 

 

  

For 
examiner 
use only 

 
(1)   (2) 

(i) Two bulbs in series (ii) Two bulbs in parallel 



Page 20 of 20 

EXTRA WORK SPACE 
 
Indicate clearly the number and part of the question(s) that you are answering. 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 

For 
examiner 
use only 

 
(1)   (2) 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Aharoni-Bold
    /Algerian
    /Amienne
    /Amienne-Bold
    /Andalus
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Aparajita
    /Aparajita-Bold
    /Aparajita-BoldItalic
    /Aparajita-Italic
    /ArabicTypesetting
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /Arnprior
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Baveuse
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /Berylium
    /Berylium-BoldItalic
    /Biondi
    /Biondi-Light
    /BlackadderITC-Regular
    /BlueHighway
    /BlueHighway-Bold
    /BlueHighwayCondensed
    /BlueHighwayDType
    /BlueHighwayLinocut
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /Boopee
    /Boopee-Bold
    /BradleyHandITC
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScriptMT
    /BurnstownDam
    /Byington
    /Byington-Bold
    /Byington-Italic
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /Calibri-Light
    /Calibri-LightItalic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /CarbonBlock
    /Castellar
    /Catriel
    /Catriel-Bold
    /Catriel-BoldItalic
    /Catriel-Italic
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CreditValley
    /CreditValley-Bold
    /CreditValley-BoldItalic
    /CreditValley-Italic
    /CurlzMT
    /DaunPenh
    /David
    /David-Bold
    /DFKaiShu-SB-Estd-BF
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /DokChampa
    /Dotum
    /DotumChe
    /EarwigFactory
    /Ebrima
    /Ebrima-Bold
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EuphemiaCAS
    /EuphorigenicS
    /FangSong
    /FelixTitlingMT
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Gabriola
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Gautami-Bold
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /Gisha
    /Gisha-Bold
    /GloucesterMT-ExtraCondensed
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HeavyHeap
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HurryUp
    /Huxtable
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /IskoolaPota
    /IskoolaPota-Bold
    /JasmineUPC
    /JasmineUPCBold
    /JasmineUPCBoldItalic
    /JasmineUPCItalic
    /Jokerman-Regular
    /JuiceITC-Regular
    /KaiTi
    /Kalinga
    /Kalinga-Bold
    /Kartika
    /Kartika-Bold
    /KhmerUI
    /KhmerUI-Bold
    /KodchiangUPC
    /KodchiangUPCBold
    /KodchiangUPCBoldItalic
    /KodchiangUPCItalic
    /Kokila
    /Kokila-Bold
    /Kokila-BoldItalic
    /Kokila-Italic
    /Kredit
    /KristenITC-Regular
    /KunstlerScript
    /LaoUI
    /LaoUI-Bold
    /Latha
    /Latha-Bold
    /LatinWide
    /Leelawadee
    /Leelawadee-Bold
    /LevenimMT
    /LevenimMT-Bold
    /Ligurino
    /Ligurino-Bold
    /LigurinoCondensed
    /Ligurino-Italic
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Magneto-Bold
    /MaiandraGD-Regular
    /MalgunGothic
    /MalgunGothicBold
    /MalgunGothicRegular
    /Mangal
    /Mangal-Bold
    /Marlett
    /MaturaMTScriptCapitals
    /Meiryo
    /Meiryo-Bold
    /Meiryo-BoldItalic
    /Meiryo-Italic
    /MeiryoUI
    /MeiryoUI-Bold
    /MeiryoUI-BoldItalic
    /MeiryoUI-Italic
    /MicrosoftHimalaya
    /MicrosoftJhengHeiBold
    /MicrosoftJhengHeiRegular
    /MicrosoftNewTaiLue
    /MicrosoftNewTaiLue-Bold
    /MicrosoftPhagsPa
    /MicrosoftPhagsPa-Bold
    /MicrosoftSansSerif
    /MicrosoftTaiLe
    /MicrosoftTaiLe-Bold
    /MicrosoftUighur
    /MicrosoftYaHei
    /MicrosoftYaHei-Bold
    /Microsoft-Yi-Baiti
    /MingLiU
    /MingLiU-ExtB
    /Ming-Lt-HKSCS-ExtB
    /Ming-Lt-HKSCS-UNI-H
    /MinyaNouvelle
    /MinyaNouvelleBold
    /MinyaNouvelleBoldItalic
    /MinyaNouvelleItalic
    /Miriam
    /MiriamFixed
    /Mistral
    /Modern-Regular
    /MongolianBaiti
    /MonotypeCorsiva
    /MoolBoran
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /Mufferaw
    /MVBoli
    /Narkisim
    /Neuropol
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NSimSun
    /Nyala-Regular
    /OCRAExtended
    /OldEnglishTextMT
    /Onyx
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PlanetBenson2
    /PlantagenetCherokee
    /Playbill
    /PMingLiU
    /PMingLiU-ExtB
    /PoorRichard-Regular
    /Pristina-Regular
    /Pupcat
    /Raavi
    /RageItalic
    /Ravie
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rod
    /SakkalMajalla
    /SakkalMajallaBold
    /ScriptMTBold
    /SegoePrint
    /SegoePrint-Bold
    /SegoeScript
    /SegoeScript-Bold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /SegoeUI-Light
    /SegoeUI-SemiBold
    /SegoeUISymbol
    /ShonarBangla
    /ShonarBangla-Bold
    /ShowcardGothic-Reg
    /Shruti
    /Shruti-Bold
    /SimHei
    /SimplifiedArabic
    /SimplifiedArabic-Bold
    /SimplifiedArabicFixed
    /SimSun
    /SimSun-ExtB
    /SnapITC-Regular
    /Stencil
    /Stereofidelic
    /SybilGreen
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tandelle
    /Tandelle-Bold
    /Tandelle-BoldItalic
    /Tandelle-Italic
    /Teen
    /Teen-Bold
    /Teen-BoldItalic
    /Teen-Italic
    /TeenLight
    /TeenLight-Italic
    /TempusSansITC
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /TraditionalArabic
    /TraditionalArabic-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga
    /Tunga-Bold
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Utsaah
    /Utsaah-Bold
    /Utsaah-BoldItalic
    /Utsaah-Italic
    /Vani
    /Vani-Bold
    /VelvendaCooler
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vijaya
    /Vijaya-Bold
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Vrinda
    /Vrinda-Bold
    /Waker
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Stephen Austin Distiller settings file V6)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 822.047]
>> setpagedevice


